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Eye on the Sky

Louisville Welcomes New Meteorologist-in-Charge

by John Gordon

Hello, I’'m John Gordon,
the new Meteorologist-In-
Charge (MIC) of the Na-
tional Weather Service
(NWS) office in Louisville.
I’m thrilled to live in
Derby City and serve the
citizens across 59 counties
in central Kentucky and
southern and Indiana. |
reported for duty on Janu-
ary 19 and have spent
much time getting to know
the media and Emergency
Managers across the Blue
Grass and Hoosier States.

| received a Bachelor of
Science degree in Meteor-
ology from Parks College
of Saint Louis University in
1986 and a Masters in
Teaching in Geoscience
from Mississippi State Uni-
versity in 2002.

| spent six years in the
U.S. Air Force where |
served as an Airborne
Warning and Control Sys-
tem (AWACS) E-3A wing

weather officer at Tinker
Air Force Base in Okla-
homa City from 1987 to
1990. Next, | was a Team
Chief at the European
Forecast Unit in Traben-
Trarbach, Germany from
1990 to 1992, which in-
cluded supporting Opera-
tions Desert Shield and
Desert Storm. In 1993, |
began my NWS career in
Jackson, MS as a meteor-
ologist intern. From 1994
to 1998, | worked as a
forecaster in Springfield,
MO before moving to the
Nashville, TN office as a
lead forecaster from 1998-
2001. | then became the
MIC in Huntsville, AL for
two and half years.

In addition my NWS job,
I’m a flight meteorologist
for the U.S. Air Force Re-
serve Hurricane Hunters
based in Biloxi, MS. [I’ve
been in the Hurricane
Hunters since 1993, and
flew 6 long missions into

Meteorologist-In-Charge
at the National Weather
Service in Louisville,
John D. Gordon.

Hurricanes Frances and
Ivan this past season.

My philosophy is based
strongly on customer ser-
vice and meeting the
needs of our partners, in-
cluding Emergency Man-
agement, media, law en-
forcement, and the scien-
tific community. If you
have questions, com-
ments, or criticisms please
email me at john.gordon

noaa.gov.

White Christmas

"1 Snow covering a | A ruler shows 2
car at Milltown, | feet of snow at
Indiana on Milltown, Indiana
December 23, on December 23, ¥
2004. Photo: 2004. Photo: Re
Angela Crecilius | Angela Crecilius

nado Safety Plan:

e For your home?

e

e At work?

¢ If you’re on the road?
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25 Years Ago (1980):

March 1-2: Coldest March
high temperatures at Louis-
ville, Lexington, and Bowling
Green: 17°, 14°, and 21°,
respectively.

June 7: F1 tornado in Harri-
son County, IN and two F1
tornadoes in Orange County.

June 10: An FO tornado was
spotted in Fayette County.

July 2: A major severe
weather outbreak brought
five F1 tornadoes (Boyle,
Fayette, Mercer, Scott KY,
and Woodford counties),
three inch diameter hail
(Bullitt and Oldham coun-
ties), and 100 mph winds
(Hardin, Larue, and Hart
counties) to the area.

July 16: Lexington hit 100°,
Louisville 101°, and Bowling
Green 107°.

July 17: 103° at Jamestown,
KY (Russell County).

July 20: 106° at Cecilia, KY
(Hardin County).

September 22: AnF1
tornado struck Oldham
County.

October 3: Louisville’s
earliest autumn snow on
record (just a few flurries).

A classic shelf cloud ahead of
a storm on July 6, 2004 in
Adairville, Kentucky.
Photo: Dan Draper
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Seasonal Outlooks

Here is a quick look at
the upcoming seasonal
outlooks issued by the Cli-
mate Prediction Center
(CPC) in Washington
(http://www.cpc.ncep.
noaa.gov/index.html).

CPC uses long range
weather modeling pro-
grams and tropical Pacific
Ocean sea surface tem-
peratures as some of the
tools to predict seasonal
averages over the United
States. Sea surface tem-
peratures and the effects
of El Nino, La Nina, and
other phenomena such as
the Madden-Julian Oscilla-
tion can have a large im-
pact on seasonal weather
trends across the country.
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During this past fall and
winter, we were in a weak
El Nino pattern. However,
CPC forecasts this pattern
to fade to a neutral condi-
tion (neither El Nino nor
La Nina) this spring and
summer across the tropical
Pacific Ocean.

Due to this expected
neutrality, there is not
enough of a signal to indi-
cate how far away from
normal this summer’s and
next fall’s average tem-
peratures and precipita-
tion might be in our area.

However, tropical storm
and hurricane activity is
predicted to be above nor-
mal for late this summer
and early fall. If any of
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by Ben Schott, Journeyman Forecaster

these storms strike the
southeastern United
States, this would bring
much higher than forecast
precipitation across that
area. If any of these
storms were to track into
the Gulf of Mexico then
north toward the Ohio Val-
ley, then we would experi-
ence a wetter end to the
warm season than sug-
gested by the neutral El
Nino/La Nina pattern.

Looking ahead, long term
trends suggest next winter
may be above normal for
temperatures across the
Ohio and Tennessee Val-
leys, but near normal for
precipitation.

0ok




Eye on the Sky Volume 6, Issue 1

LM K‘TV by Tony Freeman, Information Technology Officer

h:tp;.ll-\.-.ww_"h_ngn;wwﬁmt Natonal ‘Weather Service HUN_TV IS a jaVa‘based
o e i Louisville, KY application program devel-

o oped by the Huntsville,
Alabama Weather Forecast

Monday 02072008 . .
A eer Offlce. HUN-TV is used to
display forecasts, observa-
e e tional data, satellite, ra-
(] 7 7
57 F !* dar, and various warnings.
T ki HUN-TV is completely con-
sl figurable.
T — LMK-TV is a preconfig-
e ured version of HUN-TV,

customized for NWS Louis-
ville’s (LMK’s) area of re-
sponsibility, which in-
cludes Lexington, Bowling
Green, and southern Indi-
ana. When a person in-
stalls LMK-TV, it will work
“right out of the box” - no
configuration required.

The application is a great
way for emergency manag-
ers, schools, and the pub-
lic to have a continuous

.

m AM EST snapshot of the weather
—— throughout the area.
57°F 2 The application will oper-
Morn. ate in “normal” mode un-
R s til a warning is issued for
Prames 11 1650 any part of NWS Louis-
T rernoeromm | ville’s area of responsibil-
" g BT F Lw 8TF

ity. The background
changes color when a
warning is in effect and is
a quick visual cue to the
observer that there is
something of importance
happening in the area.

If you are interested in
more information or would
like to download LMK-TV
for your use, visit our web-
site at http://www.crh.
noaa.gov/Imk/Imktv/.

Send Us Your Weather Photos!

We have an on-line weather photo album at http://www.crh.noaa.gov/Imk/nws-photo/
index.php and would very much like to add your photos to our collection! Older pictures
of historical events are especially welcome. Visit our website for more information!
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50 Years Ago (1955):

March 4: An F3 tornado
struck Madison County,
Kentucky.

March 26: Louisville
dropped to 12°, and Lex-
ington and Bowling Green
bottomed out at 14°.

April 24: Madison County
was hit by another
tornado...this one an F1.

75 Years Ago (1930):

May 7: An official
weather office was estab-
lished at Bowman Field in
Louisville.

July 2: Kentucky’s hottest
temperature was re-
corded: 114° at
Greensburg, Kentucky
(Green County).

July 28: Probably
Kentucky’s overall hottest
day on record. Afternoon
highs included: Louisville
107°, Anchorage 111°,
Berea 108°, Bowling Green
113¢, Leitchfield 108°,
Russellville 108°,
Shelbyville 112°,
Bardstown 112°, Franklin
111°, Greensburg 114°,
and Taylorsville 108°. All
of these readings are the
hottest tempera-tures
ever recorded at these
sites.

October 12: Bowling
Green’s warmest October
temperature: 94°.

Mobile home destroyed by a
tornado in Hardinsburg,
Kentucky on June 12, 2004.
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A Look at NWS Doppler Radar Imagery: Supercell

by Ted Funk, Science and Operations Officer

The 2004 severe weather season was
quite active and lasted into the sum-
mer across central Kentucky and
south-central Indiana. Various
weather systems assembled the nec-
essary weather elements to produce
severe thunderstorms, which caused
wind damage, large hail, and a few
tornadoes. A variety of storm struc-
tures were noted, including super-
cells, squall lines, and bow echoes.

A supercell normally is a large severe
storm occurring in a significantly ver-
tically-sheared environment which
contains a quasi-steady, strongly ro-
tating updraft. The rotation in the
storm is necessary, but not sufficient
for tornadoes to form at the bottom
of the storm. Supercell tornadoes
form via complicated storm-scale
processes which depend on the inter-
action of the storm’s internal dy-

namical structure including its for-
ward and rear flank gust fronts with
the influx of buoyant, sheared air
immediately around and under the
rotating updraft (mesocyclone)
within the storm. Recent theories
suggest the temperature and mois-
ture characteristics of the rear flank
downdraft of a supercell are very
important in spawning a tornado.

Images from the NWS Doppler radar on May 30, 2004. Reflectivity data (left) showed a large supercell over northern Crawford
County, IN (top left) just northwest of English. The “hook echo” of the storm moved northeast over Marengo in subsequent im-
ages. At right, a series of corresponding storm-relative velocity images showed strong rotation within the storm, which spawned a
damaging tornado in Marengo. Rotation is noted by the green/red couplet, evident west of English (top right), then immediately
in Marengo (middle right), then just northeast of Marengo (bottom right).
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A Look at NWS Doppler Radar Imagery: Bow Echo

by Ted Funk, Science and Operations Officer

A squall line refers to a linearly-
oriented zone of thunderstorms.
Squall lines are common across the
United States east of the Rockies,
especially during the spring when the
atmosphere is most "dynamic." A bow
echo or bowing line segment is an

storms, sometimes embedded within
a squall line. Bow echoes usually are
associated with an axis of enhanced
winds that create straight-line wind
damage at the surface. In fact, bow
echo-induced winds/downbursts ac-
count for a large majority of the

convective non-tornadic winds. Tran-
sient tornadoes also can occur in
squall lines, especially in association
with bow echoes. These tornadoes,
however, tend to be weaker and
shorter-lived on average than those
associated with supercell storms.

arched/bowed out line of thunder- structural damage resulting from

Jefferson

Series of images from the NWS Doppler radar on July 13, 2004. Reflectivity data (left) showed a well-defined, large-scale bow
echo over southern Indiana (top left) which moved south rapidly into southern Kentucky (bottom left). Torrential rain and very
strong winds (up to 80 mph) along the leading edge of the bow echo resulted in widespread straight-line wind damage across
many counties. At right are the radar’s corresponding storm-relative velocity images (using an alternate color scale). At top right,
the greenish shades denoted winds advancing toward the radar (located at Ft. Knox, KY southwest of Louisville). Within this shad-
ing, dark blue colors represented radar-indicated winds of 80-90 kts just above the ground near the leading edge of the line of
storms. These potent winds (dark blue) advanced southward into central and southern Kentucky (bottom right) embedded within
an area of red color, which indicated winds directed away from the radar after the bow echo roared through the region. Despite
the intense winds and wind damage, no tornadoes occurred with this event.



Major damage to an outbuild-
ing in Clark County, Indiana
on May 30, 2004.

Tornado damage in Henry
County, Kentucky on
May 27, 2004.

Mobile home tossed and
flipped by a tornado May 27,
2004 in Washington County,
Indiana.

Tornado damage in Mercer
County May 11, 2003.
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March 1960...Do You Recall?

by John Denman, Journeyman Forecaster

Spring certainly seemed
to arrive late this year.
Temperatures for the first
two weeks of March 2005
averaged 5 to 8 degrees
below normal. A couple of
light snows even fell
across northern Kentucky
and southern Indiana.
Compare this, however,
with the record cold in
March 1960. All of Ken-
tucky and the Ohio River
Valley suffered under tem-
peratures which averaged
13 to 15 degrees below
normal. Below is a table
which shows the normal
average temperatures for
March, averages for March
1960, and averages for the
second coldest March.

When comparing the top

5 coldest or warmest
months on record, most

locations will only show a
degree or two difference
between each of the
months being compared.
Thus, for March 1960 to
average 5 degrees colder
than the second coldest
March, the chill must have
been extraordinary.

Record snowfall contrib-
uted to these freakishly
cold temperatures. Louis-
ville and Lexington re-
ceived 22.9 and 17.8
inches of snow during
March 1960, respectively,
while Bowling Green had
an incredible 32 inches!
For Louisville and Bowling
Green, March 1960 was the
second and first snowiest
month ever recorded, re-
spectively.

Not surprisingly, the
coldest daily temperatures
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ever recorded for the
month of March occurred
in 1960. The -6° F re-
corded in Bowling Green
on March 5 beat the sec-
ond coldest temperature
by 6 degrees! Louisville’s
-1° F temperature on the
6™ also was the coldest
March day on record. In
Lexington, the -2° F meas-
ured on the 6™ proved to
be the second coldest day
on record.

March 1960 set record
cold temperatures all the
way from Chicago to Ten-
nessee. Repeated storms
with heavy snow brought
widespread damage and
hardship across the Ohio
and Tennessee Valleys. So,
if you think March 2005
was cool, be glad it was
not March 1960.

Normal March 1960 2nd Coldest March
Bowling Green 47.8° 32.6° (-15.2°) 37.8° (-10°, 1947)
Louisville 46.9° 32.5° (-14.4°) 37.1° (-9.8°, 1947)
Lexington 45.6° 29.7° (-15.9°) 34.8 (-10.8°, 1947)
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This is a map of average sea level pressure for March 1960. The reds and yellows
indicate high pressure. Over the course of the month strong high pressure systems
plunged south out of Canada into the central and eastern United States, bringing
frigid weather along with them after storms brought snowfall to the region.
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The Data Bank

In this issue of The Data
Bank, we compare the
worst tornado disasters of
the 20™ Century and ex-
amine how recent dra-
matic gains in technology
and meteorological know-
ledge have saved lives.

In 1925, television was
years away, radio was just
a few years old, and tor-
nado forecasting was in its
infancy. Weather watch-
ers could not predict that
a severe thunderstorm
developing in southeastern
Missouri on the afternoon
of March 18 was about to
grow into the deadliest
twister in U.S. history.

The tornado formed
around 1 pm and began
moving northeastward.
Two small towns were lev-
eled, killing 8 people be-
fore the twister roared at
60 mph across the Missis-
sippi River into Gorham,
[llinois. At that point, the
tornado’s base was nearly
a mile wide, lacking the
traditional funnel shape
which may have alerted
residents of the storm’s
true nature. Nearly half of
Gorham’s 500 people were
killed or injured.

The devastating tornado
then drew a bead on the
towns of Murphysboro, De
Soto, and Parrish leaving
nothing in its wake but
foundations. As the huge
vortex passed West Frank-
fort, Illinois, an astonish-
ingly low surface pressure
of 28.87 inches of mercury
was recorded. The F-5
tornado then crossed the
Wabash River into Indiana
with a ground speed of 73
mph, twice as fast as the
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by Don Kirkpatrick, Senior Meteorologist

average tornado. After
destroying several more
towns, the storm finally
dissipated near Princeton,
Indiana, making it the
longest and fastest moving
tornado in history.

The unusual path covered
by this Tri-state tornado
emphasizes the extraordi-
nary nature of this storm.
It stayed on the ground for
three and a half hours and
left a continuous path of
destruction 219 miles long.
With winds of more than
300 mph and an average
ground speed of 62 mph,
travelers caught in its path
had no chance of outrun-
ning the fast-moving tor-
nado. The characteristics
of this twister combined
with a very limited warn-
ing system at that time led
to the most lethal tornado
in the U.S., with a death
toll of 695 people.

Almost 50 years after the
Tri-state storm, another
outbreak of tornadoes
would occur which proved
the importance of early
warning systems. In the
early morning of April 3,
1974, meteorologists at
the National Severe Storms
Forecast Center (today
known as the Storm Pre-
diction Center) advised
local National Weather
Service offices in the Ten-
nessee and Ohio Valleys
that severe storms would
spawn tornadoes that day.
Over a span of 16 hours,
148 twisters churned
across the east central
U.S. from the northern
Gulf States to the southern
Great Lakes. This Super
Outbreak was unprece-
dented in U.S. weather

chronicles. Six tornadoes
grew into giant F-5 twist-
ers, two of which hit Bran-
denburg, Kentucky and
Xenia, Ohio.

The Brandenburg tor-
nado, which virtually de-
stroyed the town, claimed
31 lives and caused a sig-
nificant fall and ensuing
rise of the water level on
the Ohio River as it
crossed. The Xenia F-5
twister left 33 people
dead in the wake of its
rampage despite timely
warnings from the National
Weather Service and local
media. Police took to the
streets with loudspeakers,
warning residents to take
cover. Half the city was
destroyed in 9 minutes
including nine churches
and over 1300 homes and
businesses.

In all, the Super Out-
break claimed 330 lives in
a wide swath from the
lower Tennessee Valley to
the upper Ohio Valley.
But many more would have
perished if not for the 28
severe weather watches
and 150 tornado warnings
issued by the National
Weather Service. The
death toll was less than
half that of the Tri-state
tornado, even though the
affected area was much
larger.

Twenty five years after
the Super Outbreak (May
3, 1999), 76 tornadoes
roared across parts of
Oklahoma and Kansas,
more than half of them in
the Oklahoma City metro
area. Early that day, me-
teorologists at the Storm

Continued on Page 8...

TORNADO WARNING!

What Do | Do??

Go low: get in a storm
cellar or basement

Hide in the middle of
the structure you’re in
— put as many walls
between you and the
tornado as possible

Get under a sturdy
piece of furniture

Protect your head and
body with a pillow or
blanket

Interior small bath-
rooms and closets can
provide shelter

Abandon mobile homes
for sturdier shelter

In open country lie flat
in a ditch or ravine, or
if possible, carefully
drive away from the
tornado at right angles
to the storm’s path

Highway overpasses are
usually not good hiding
places



Flood Safety

Flash flood waves, mov-
ing at high speeds, can
roll boulders, tear out
trees, destroy buildings
and bridges, and scour
out new channels.
Walls of water can
reach heights of 10 to
20 feet, especially in
mountainous locations

When a Flash Flood
Warning is issued for
your area, act quickly —
you may have only sec-
onds to get to safety!
Move to higher ground,
if flood waters threaten

Evacuate areas prone to
flooding such as dips,
low spots, and ravines.

Never attempt to across
a flooded stream

Never drive through
flooded stretches of
road — you won’t know
the depth of the water
nor the integrity of the
underlying road surface

Be particularly cautious
at night

Do not camp or park
along streams or
washes, especially dur-
ing times of potentially
heavy rain

One inch of rainfall over
one acre of land weighs
113 tons!

Eye on the Sky

The Data Bank (continued from page 7)

Prediction Center (SPC)
issued a “High Risk con-
vective outlook, expecting
a widespread outbreak of
large tornadoes across the
southern Plains. By late
afternoon, a tornado
watch was issued for much
of Oklahoma as high reso-
lution satellite imagery
and modern Doppler radar
showed the rapid growth
of several supercells near
Oklahoma City. Forecast-
ers at SPC and the local
National Weather Service
forecast office knew that
certain atmospheric pa-
rameters (foremost, strong
vertical wind shear and a
buoyant, very unstable air
mass) were present to in-
duce tornadic thunder-
storms.

With this environmental
knowledge, combined with
early radar signatures of
tornadoes and a well-
trained spotter network,
tornado warnings were
issued well in advance of
the first touchdowns.

Television stations picked
up the warnings and began
broadcasting across their
coverage areas. Residents
alerted by warning sirens
and NOAA’s All Hazards
Weather Radio tuned in to
watch the developing
storms and to put their
tornado safety plans into
operation.

As an F-5 tornado rav-
aged parts of Oklahoma
City, the National Weather
Service and local media
worked together to relay
street by street reports of
the twister’s position.
People heeded the warn-
ings to get below ground
or to the center of their
homes for protection.

The Oklahoma/Kansas
outbreak killed 48 people,
most of those in Oklahoma
City. Given that an F-5
tornado tore through an
urban area, the death toll
was greatly reduced by
technological innovations,
forecaster expertise, and
frequent, specific commu-
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nication which led to early
and widespread watches,
warnings, and safety infor-
mation.

The National Weather
Service modernization ef-
fort in the 1980s/90s was
designed to provide mete-
orologists with a superior
level of technology and
training. This moderniza-
tion effort has accelerated
into the 21° Century with
state-of-the-art technol-
ogy and training applied
toward tornado research.
Fine-scale Doppler radars
in Oklahoma have shown
the internal structures of
tornadoes indicating the
inner funnel is not round,
but contains distortions
along the walls which may
be caused by internal vor-
tices.

In the future, storm re-
searchers will continue to
watch the birth and death
of tornadoes, surrounding
them with high-tech in-
struments to gain insight
into this complex weather
phenomenon.

Changes to Convective Watch Product Suite

The NWS has imple-
mented changes to how it
communicates severe
weather watch informa-
tion. This process, known
as Watch-By-County
(WBC), will help many us-
ers streamline automated
software programs for the
issuance and clearance of
counties within a severe
thunderstorm or tornado
watch. New products were
effective February 8,
2005, and the state local
redefining statements (SLS

product) were discontin-
ued on February 22, 2005.

The Storm Prediction
Center (SPC) will issue
Watch Outline Update
(WOU) messages which
will contain a comprehen-
sive list of all counties and
cities in all states con-
tained in a watch. At this
time, the WOU will be is-
sued twice per watch: at
the initial issuance time
and again when the watch
expires or is cancelled
early. The WOU bulletin

from SPC replaces the
state SLS bulletins previ-
ously issued by NWS Louis-
ville and Indianapolis.

Local NWS offices will
issue Special Weather
Statements (SPS) to clear
or cancel parts of a con-
vective watch. Eventually
(summer/fall 2005), NWS
offices will begin issuing
experimental Watch
County Notification (WCN)
messages for this purpose.



Area Climate Information

Average Temp. (Dep.) § September 2004 | October 2004 |November 2004 Autumn 2004
Precipitation (Dep.)

Bowling Green S 618° (+3.9°) 5L.7° (+4.3°) 60.9° (+26°)
e e Bh e 5.60” (+1.14) 12.38" (+0.57)

L exington 68.3° (+0.3°) 58.9° (+2.3°) 49.2° (+3.3°) 58.8° (+2.0°)

3.22" (+0.11) 6.97 (+4.27) 7.32" (+3.88") 17.51" (+8.26")

Louisville 71.9° (+1.8°) 61.4° (+2.9%) 51.5° (+3.9°) 61.6° (+2.9°)
0.09" (-2.96") 7.33" (+4.54") 6.66" (+2.85") 14.08" (+4.43")

Average Temp. (Dep) § December 2004 | January 2005 | February 2005 § Winter 04-05
Precipitation (Dep.)

Bowling Green 37.5° (-0.8%) 41.3° (+7.1°) 42.2° (+3.7°) 40.3° (+3.3%)
484 (022 477 (062 Sl (104 1272 (064

Lexi ngton 36.1° (-0.2°) 37.5° (+5.5°) 39.6° (+3.2°) 37.7° (+2.8°)
3.38" (-0.65") 4.27" (+0.93) 223" (-1.04") 9.88" (-0.76")

Louisville 36.6° (-1.0°) 38.4° (+5.4°) 41.6° (+4.0°) 38.9° (+2.8°)
3.78" (+0.09) 5.07" (+1.79") 2.35" (-0.90") 11.20° (+0.98")

Normal Temperature March April May Spring
Normal Precipitation

Tt
497 3.99 536" 14.32"
441" 3.67" 4.78" 12.86”
441" 3.91" 4.88" 13.20"

Normal Temperature June July August Summer
Normal Precipitation

Bowling Green e 78.5° 76.8° 76.6°
4.29" 4.54" 3.30" 12.19"

L exington 72.2° 76.1° 74.8° 74.4°
458" 481" 3.77 13.16”
Louisville 74.2° 784° e 76.5°
3.76" 4.30° 3.417 11.47"




